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Abstract. The working relationship between industrial parsneften begins
with a bidding procedure by which a costumer cheas@rovider of works or
services. From the bidder point of view, theresaeeral risks when responding
because he must propose an offer for a future dprr@nt. In this context, con-
sidering the whole project cycle is essential teniify all potential risks and
take them into account during the development eftéithnical and commercial
offer. In this paper, a methodology for bidding g&es risk management
(BPRM) is presented. It is based on the experieogaieged during past projects
in order to manage the risks of current BP and nitakere efficient.

Keywords: bidding process (BP), risk management (RM), prdjétycle,
lesson learned system (LLS).

1 Introduction

In recent years, bidding process (BP) has becokay @ractice for almost all profes-
sional sectors. This practice is based on the cttiggeof potential providers. Each
one of them spends time and resources to make gatspthat will not always be ac-
cepted or even, that will penalize the bidder dytime product development. A suc-
cessful BP is one that allows achieving both clam provider goals. To be efficient,
proposals must meet client quality requirementslavhiinimizing costs and time.
These constraints make BP risky and complex. Sirisea widely used procedure, it
is necessary to develop support management toolslar to assist this process.

Depending on the project advancement, two risk lfamiare distinguished. The
first one is associated to the BP itself in relatiath the non-acceptance of the offer,
and the second one is related with the projectwgi@t An incorrect assessment by
the bidder of the difficulties associated with tlealization (inadequate estimation of
development context, evaluation errors) can distoet offer. If it is accepted, the
bidder may be engaged in a very penalizing professt overruns, non-compliance
of technical requirements, non-compliance of deadli..).

To effectively solve these major problems, a BRrimeentation is proposed by
coupling a suitable risk management engineering witdedicated lesson learnt sys-
tem. This instrumentation and the underlying metthogly (called BPRM “Bidding
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Process Risk Management”) aims to assist BP bydakito account BP risks through
a lesson learned system (LLS).

The central principle of BPRM approach is the cdjzation of past BP cases in-
cluding all project cycles, focusing on risks. Tl is achieved through a fact sheet
featuring all relevant information to facilitate gierior exploitation. These fact sheets
are called “experiences” and they include inforomtabout a project: its context, its
analysis, its solution, its deployment and its altes All these experiences are stored
in a database to be reused, once adapted, in rs®s.ca

The paper is organized in five sections.

— In section 2, the general principles of BP are gmé=d. BP is positioned in a pro-
ject management frame and set as the initial pbises project.

— In section 3, the concept of BP risk is shown amdlamodel called “CEMDEX”" is
proposed to store all relevant information dediddterisk management.

— In section 4, the BP experience is presented ahthpelation with the risk man-
agement process.

— The general approach of BPRM methodology is detaiesection 5. Here, the
operating mechanisms of the proposed LLS are engudai

— Conclusion and perspectives are discussed in shadation.

2 Bidding process and project cycle

Bidding is a global process in which two entitiee &volved. The first one is the
customer who makes a call for tenders for workppBes or services; and the second
one are the different bidders who respond to thigiest based on formal client re-
quirements [1]. This process includes the stepsadipt of invitation to tender, feasi-
bility study, decision making (go / no go), tectalioffer development, cost estima-
tion and negotiation [2].

BP is part of a more global process, which is tbeia project cycle [3]. A de-
scriptive BP model and its positioning in the pobjeycle are introduced in Fig. 1.
This model presents the classic project stepsnigieocess) and their correlation with
BP extended to development cycle (supplier proc$s project steps related to BP
are: expression of needs, feasibility and, if tfferas accepted, development.

For a project that involves a call for tenders’qadure, the request is made during
the phases of expression of needs and feasibilityyscf. Fig. 1). In these steps, for-
mal requirements are established, criteria on witiehproject will be evaluated are
defined, and the call for tenders is issued. Timgtation is received by several bid-
ders who respond depending on their capabilitythait interest in the project.

For bidder, BP includes the request analysis (foathfor tenders to “go / no go”
decision) consisting of a feasibility study and idiem-making steps. This decision is
based on the ability to meet customer demand laat ah bidder competitive and
commercial strategy. The next step, technical adfesign, which consists in drawing
up the client proposal, is essential because futasign scenario must be considered
in order to develop an adapted proposal that mett ¢lient specifications and sup-



plier constraints. Then, costs are estimated irmtad establish the price of the offer
based on resources to be used and on expectedrgaimegotiation phase consists in
sending the offer to the client and discussing vhitim on technical and economic
issues that can arise. This last step leads tcs#iv@or negative response from the
client.

Suppher Process

! Winni g

Receipt of call_| Feasibility Decision | go Technlcaloffer Cost Negotiation Bid@
for tenders making design estlmanon

No go Lost Bid

Client Process

PRELIMINARY H EXPR::::;;NOF H FEASIBILITY H DEVELOPMENT EXPLOITATION

Control

Classic stages of a project

@ Preliminary Deta_'IEd Production Delivery
design design

f
DEVELOPMENT CYCLE

J

Supplier Process

Fig. 1. BP and project cycle

If the bidder’s offer is accepted, the developmemase begins. This product devel-
opment cycle includes the steps of preliminary glesiletailed design, production and
delivery [4]. A control phase from the client preseo the bidder process occurs to
inspect the expected characteristics. Finally pitoeluct is delivered for its use by the
client.

BP has several critical features. This processahstsort duration (bidders often have
little time to prepare the proposal) and, very esdly, it is conducted under uncer-
tainty (since the product does not exist yet andesihe available information is not
always reliable). It has a big impact on the whuaideject since BP set up the condi-
tions for future development [5]. These charactiessmpose severe constraints and
expose the bidder to different kinds of risk. Thstflevel of risk is associated with
the client decision (acceptance or rejection) dnmedsiecond one is related to the pro-
ject development where bidder can be penalizece(akveasons are possible: lack of
skills, cost overruns, delays...). Note that an @gastr risk can also be associated with
the “go / no-go” decision in relation to the prdjeterest the bidder may have.

3 BPrisk and CEMDEX modd

A classic view of risk is related to the percepti@muses / consequences of an unwant-
ed event. Risk is associated to the occurrenchisfelent correlated with the conse-
quences it induces [6]. The occurrence contextnofiwanted event establishes the



hazard and, depending on this, the potential caresezps can be more or less serious.
A risk model that integrates this characteristis baen developed in previous work
[2]. This approach takes into account externaldi@cpresent in the context (that may
increase or reduce the consequences). In additiericontrol” aspect is integrated to
represent actions carried out on causes and orgoesces.

In order to manage BP risks, it is very importamtdefine risk in this context. Since
BP is an upstream phase of a project and sincevliode project cycle is considered
for risk management, definitions of risk in the &dosense and of project risk in par-
ticular have been used to establish the followilyridk definition:"BP risk is asso-
ciated with the occurrence of an unwanted eventsehaccurrence affects, firstly,
acceptance objectives and, secondly (if the prdpissaccepted), the objectives of
quality, cost and timeliness”

Regarding an unwanted event, several propertieactegize the associated risk and
its possible management. In this regard, an adajgkdnodel has already been de-
veloped [7]. It allows understanding all the usdkatures to inform the processes
involved in BPRM methodology. Five aspects are ldgited in this representation,

forming the five dimensions of the CEMDEx model (Ses, Effects, Mapping, De-

scription, and Experience) introduced in Fig. 2.

Rgp = {<C>, <E>, <M>, <D>, <Ex>}
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Fig. 2. CEMDEX model

Causes (<C>).According to the classification of risk factors fan unwanted event
proposed in [8], a partition “external / internauses” has been created. In this ap-
proach, external causes include all causes fronbittger outside context in relation
with the current BP. Internal causes include alises which are specific to the bidder
context. Classes included in these two categoresespectivelyclient causescom-
petition causes andnvironmentauses for external causes, atétegycausespro-
ject causes angroductcauses for internal ones. Each class may have speeific
subclasses, which are typically: organizationalhtécal, financial, human and juridi-
cal ones.

Effects or consequences (<E>As was done for the causes, effects of unwanted
event are split up according to the partition “enéd / internal effects”. In this case,
external effects include all effects affecting thdder outside context in relation with



the current BP. The internal effects include afeefs affecting the bidder context.
Effects in relation to thelient and theenvironmentare identified as external effects,
and effects related to thgroject and theproductare identified as internal ones. Like
for causes, subclasses (organizational, techrfioakhcial, human and juridical) may
be associated with each effect.

Form or “mapping” (<M>). This dimension allows clarifying the number andnio
of dependencies between the possible causes ohwanted event and its effects.
Four basic forms may be considered with respettigageneric risk representatidh:
one cause to one effedf, one cause to multiple effectid) multiple causes to one
effect, andiv) multiple causes to multiple effects. Considerimguttiple causes to
multiple effects”, aggregation operators (conjuetor disjunctive) must be defined
and have an important impact on the adopted riskag@ment strategy. For instance,
the application of “cause avoidance” techniquesigriori, more favorable to con-
junctive causes than those of disjunctive (in fih& tase, avoidance of one possible
cause is sufficient to exclude the occurrence efutwanted event).

Descriptive characteristics (<D>)The main descriptive characteristics in quantita-
tive terms are the following propertigs:occurrence (often expressed with probabili-
ties), ii) impact or severity (often expressed with scalevaties),iii) detectability
(expressed as binary or gradual valie) risk level (often expressed by the product
of occurrence and impact), amjitrust-level (confidence level expressed as gradual
value). Qualitative characteristics are those tiedcribe the management actions
carried out (or likely to be carried out). This degtion combines classically choices
and actions of conservation (passive risk accepjaravoidance (actions to avoid
causes), reduction (actions to limit consequeneasg) transfer (insurance).

Experience category (<Ex>)This last dimension refers to risk scenarios alyea
found in past experiences; it is directly relatedhe LLS. In the context of past BP,
several risk scenarios for the project developnhane been identified. Starting from
risk associated with an unwanted event, a riskbeam) anticipated and not occurred
(a risk that should not have been considered othercontrary, a risk for which ac-
tions carried out avoided its occurrendg)anticipated and occurred (a risk for which
actions carried out were not enough), d@ifjdunanticipated and occurred (a risk in
which the analyst did not think).

This generic BP risk model can be refined accordinghe system to be developed

(product/service). This representation is exploitediecision-making processes in-
volved in the BP different phases. For more infdiaraabout CEMDEX see [7].

4 Experience concept and BP guideline

In order to carry out activities related to LLS f§italization, processing and exploita-
tion) [9], an experience vector (set of structumeidrmation eventually nested) has



been proposed. It allows to record all relevantiimfation to the implementation of a
LLS towards BP risk management and is made ofdleenentsi) the “context” de-
scribing the current BP framework) the “analysis” conducting feasibility studies
and risk analysigii) the “solution” describing the technical and comamaroffer,iv)
the “deployment” presenting the product developmantwell as the encountered
difficulties (if the offer is accepted), am the “closure” giving the final risk analysis
and synthesis of the project.

AN AN AN AN AN
ZI Context lz IAnalysis lz I Solution IZ Deployment lz I Closure |

Fig. 3. Experience vector

This experience vector has been implemented in & tdmputerized fact sheet that
allows capitalizing and exploiting experiences ipractical way. This sheet aims to
trace BP (extended to the project) in order tolifaté the extraction of information
and to simplify the mechanisms for its reuse dudangew BP. A key aspect of this
tool is to provide the full traceability of the eqp reasoning when dealing with risks
during a BP. In particular, special informationldie have been developed to include
(eventually) expert comments.

Based on this experience frame, a guideline withstages for processing a new
BP is offeredi) fact sheet assignmeii), similar experiences lookupi) risks extrac-
tion and analysisiy) offer estimation (quality, cost and timelinessg),solution de-
ployment, andvi) final risk analysis and project closing. Couplibgtween the BP
stages, the experience vector and the offered ljuadis given on Fig. 4.
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D Rejected Project de{vdopment
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ment
Delivery
Cl
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Fig. 4. Matching between Experience, RM and LLS

Note that correspondence between these three diensestraightforward. Each BP
stage (extended to project) matches an elememteoftS fact sheet (the description
of the experience) and a phase of the advisabtietiné.



5 General approach for BP risk management

The previous guideline for BP risk management adldwth to lead BP effectively
and to lead risk management in accordance with3$@O0 [10]. Indeed, our BPRM
methodology follows, in an original manner, thegst of risk management, which
are: communication, context set up, risk apprematiidentification, analysis and
evaluation), treatment and monitoring. Fig. 5 ilfages risk management mechanisms
involved in the BPRM methodology via the LLS.
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Fig. 5. Operating mechanisms of LLS database $firmanagement in BP

The first step consists in requesting the LLS dagalin order to find relevant experi-
ences for a new ca®®. This request may use three lookup mechanig§nssmilarity

of experiences (considered as a whoaii¢)similarity of risks associated to specific
context elements of experiences (stored in pastrexqces for each risk)) search
for peculiar risks (according to the expert knowje@nd know-how).

Step 2 returns inferred risks to be studied drawifirom full experiences and spe-
cific risks @. This risks list can be completed by letting thelgst add new risks (no
previous occurrence). Such risks are conformatiiedCEMDEx model.

The third step involves the transition from asseg#gks to retained risks (risks to
be considered in current B®. Each risk component must be adapted to the durren
case. This can be done through the analyst expddiseventually by using automat-
ed rules). Again, a particular attention has besid o capitalize the analyst reason-
ing trace for each risk analysis (“risk trace” bigtis available)®.

Finally, step 5 concerns the transition betweemsittered risks (in BP phase) to
effective risks occurred during the project exemu®. Here, the provider can see if
the implemented risk strategy was adequate (pedsef retained risks and effec-
tiveness of the corresponding risk managementraitio

Note that, even if last step of risk managementecgmonitoring) is not explicit in
Fig. 5, it is implicit in the methodology becauimough the LLS implemented, risks
are under control, and revision and updates arersyically carried out when the
risks adaptation for new cases of BP is made.



6 Conclusion and per spectives

Bidding process (BP) is an unavoidable and rislactice for companies that re-
spond call for tenders. The BPRM methodology wasppsed so as to give such
companies a tool to control the different kindsisk associated to tenders. The origi-
nality of this work is the coupling of risk managem with a lesson-learnt system
(LLS).

The first contribution was to define what essehtied a BP Risk. A generic model
called CEMDEX has been used for this purpose. €hersd contribution is the propo-
sition of a guideline that helps following BP whdapitalizing all related information
in concordance with, not only BP, but with the whekoduct cycle. This ends up in
an information vector called “experience” that fered for later reuse and which is
the central part of the LLS.

Up to now, a fact sheet representing an experibasebeen implemented and sev-
eral lookup mechanisms have been designed. Capiialh of the expert reasoning
(trace) was our first concern and although expfioitamechanisms are not yet im-
plemented. The usage of a flexible model and its®@ated meta-model have been
decided to be able to implement different lookuptegies (based on similarities).
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